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(54) SOLID STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PURPOSE: To inexpensively obtain a compact solid 
state image pickup device capable of preventing the lens 
effect of an on-chip lens set up on a photoelectric 
conversion part mounted on a CCD chip from being lost. 
CONSTITUTION: A solid state image pickup device 25 is 
obtained by diebonding a CCD chip 42 on the surface of 
a ceramic base 41 to be a substrate. A photoelectric 
conversion part 43 is formed on the upper surface of the 
chip 42 and a color filter and an on-chip lens 44 for 
increasing the quantity of incident light in each picture 
element are arranged on the surface of -the conversion 
part 43. A cover glass 49 for protecting the conversion 
part 43 is arranged on a spacer 51 in front of the lens 44 
arranged on the chip 42 and an air layer 50 is formed 
between the lens 44 and the glass 49, so that the lens 
effect of the on-chip lens 44 is not reduced. 
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* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The solid state camera characterized by to arrange the transparence optical 
member which prepares bump material and a tooth-space member on a solid state 
image sensor chip, and counters on said tooth-space member at a micro lens in the solid 
state camera which has the tape carrier package tape for TAB on which bonding 
connection of the inner lead is made through the bump material prepared on the solid 
state image sensor chip in_which the micro lens was formed on the 
photo-electric-conversion section which carries out photo electric conversion of the 
photographic subject image, and this solid state image sensor chip at the time of a bump 
material formation process. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the solid state camera which prepared 

and constituted the micro lens on the solid state image sensor. 

[0002] 

[Description of the Prior Art] The ****** insertion section is inserted into a narrow 
lumen or a coelome in recent years, and the endoscope which observes the organ in a 
coelome etc. is used widely. There is an electronic endoscope which arranged the solid 
state camera which equipped the point of the insertion section with solid state image 
sensors, such as CCD, in such an endoscope. Since this electronic endoscope must insert 
the ****** insertion section into a lumen narrow as mentioned above or a coelome, 
narrow diameter ization of the point outer diameter of the insertion section is desired. 
Moreover, lightweight -izing and a miniaturization are desired in the field of a video 
camera, and the miniaturization of CCD is attained. 

[0003] Thus, the solid state camera formed in an endoscope, a small video camera, etc. 
Much more miniaturization is required and pixel size also becomes small with the 
miniaturization of said CCD. Since the problem that the sensitization aspect product of 
CCD becomes small, the quantity of light of the photographic subject image which 
carries out incidence to the image area of CCD decreases, and the level of a signal 
output becomes small gradually occurs, While preparing a direct micro lens (a lens 
below on chip and publication) in the front face of. a CCD chip, the solid state camera 
which replies to the demand of a miniaturization and high-sensitivity-izing is proposed 
by arranging and constituting cover glass in the front face of this lens on chip. 
[0004] In the case of the solid state camera which prepares a lens on chip in the front 
face of said CCD chip, an air space is needed in order to fully employ the lens 
effectiveness efficiently between the cover glass and the lenses on chip which are 



prepared on the surface of a solid state camera. For this reason, in order to form an air 
space between a lens on chip and cover glass, wall-like heights are prepared in a part of 
border section [ at least ] on a CCD chip, or along with the adhesion side periphery of 
cover glass, he forms the obstruction of fixed height in JP,5-75935,A or JP,5-110960,A, 
and was trying to prepare an air space in them. 
[0005] 

[Problem(s) to be Solved by the Invention] However, as shown in said JP,5"75935,A and 
JP,5-110960,A, in order to form an air space between a lens on chip and cover glass, the 
process for preparing obstruction or wall-like heights into a production process had to be 
added. 

[0006] This invention is made in view of the above-mentioned situation, and it aims at 
offering cheaply the small solid state camera which does not lose the lens effectiveness 
of a lens on chip established on the photo-electric-conversion section of a CCD chip. 
[0007] 

[Means for Solving the Problem] The solid state camera of this invention is a solid state 
camera which has the tape carrier package tape for TAB on which bonding connection of 
the inner lead is made through the bump material prepared on the solid state image 
sensor chip in which the micro lens was formed on the photo -electric- conversion section 
which carries out photo electric conversion of the photographic subject image, and this 
solid state image sensor chip, prepared bump material and a tooth-space member on the 
solid state image sensor chip at the time of a bump material formation process, and 
arranges the transparence optical member which counters on said tooth-space member 
at a micro lens. 
[0008] 

[Function] According to this configuration, at the time of the process which forms a 
bump member on the solid state image sensor chip in which the micro lens was formed, 
a tooth-space member is formed on this solid state image sensor chip, on this 
tooth-space member, the transparence optical member which counters a micro lens is 
arranged, and an air space is formed between a micro lens and a transparence optical 
member. 
[0009] 

[Example] Hereafter, the example of this invention is explained with reference to a 
drawing. Drawing in which drawing 1 thru/or drawing 3 start one example of this 
invention, and drawing 1 shows the outline configuration of an endoscope system, the 
sectional view where drawing 2 explains the outline configuration of the point of an 
endoscope, and drawing 3 are the sectional views explaining the configuration of image 



pick-up equipment. 

[00 10] As shown in drawing 1 , endoscope equipment 10 consists of an endoscope 1, light 
equipment 2, a video processor 3, a monitor 4, etc. Said endoscope 1 is forming control 
units 12 successively to the back end of the insertion section 11 which has flexibility by 
** length, and this insertion section 11. From the side of this control unit 12, the flexible 
universal cord 13 is installed and connector 13a prepared in the edge of this universal 
cord 13 is connected to light equipment 2 free [ attachment and detachment ]. From said 
connector 13a, the signal code 14 extends and connector 14a prepared in the edge of this 
signal code 14 is connected to the video processor 3 free [ attachment and detachment ]. 
In addition, a monitor 4 is connected to this video processor 3. 

[0011] The insertion section 11 which has flexibility by said ** length connects [ order ] 
the hard point 15, the bend 16 which can be curved, and the flexible tube part 17 which 
has flexibility from a tip side, as shown in drawing 2 , it has the tip configuration 
member 21 which equipped the point 15 of an endoscope 1 with the illumination window 
which is not illustrated or observation-port 21a, and the tip covering 22 is attached in 
this tip configuration member 21. Rotation of this tip covering 22 is attained to the tip 
configuration member 21, and it screws female screw section 22a formed in the inner 
skin by the side of a hand, and male screw section 31a formed in the tubular member 31 
of a bend 16, and carries out connection immobilization of a point 15 and the bend 16. 
Inside said observation-port 21a, the image pick-up unit 27 which consists of a lens 
frame 24 which arranged the object optical system 23, a substrate 26 connected to a 
solid state camera 25 and this solid state camera 25 as a solid state camera is formed, 
and two or more 1st signal lines 28 which extend from said substrate 26 ... is connected 
to the 1st electrode 29 prepared in the peripheral face of the tip configuration member 
21 in which the image pick-up unit 27 is settled. On the other hand, the 2nd electrode 32 
in contact with said 1st electrode 29 is formed in the point inner skin of the tubular 
member 31 currently arranged in the tip side of said bend 16. The signal line 33 
connected to this 2nd electrode 32 inserted in the inside of the insertion section 11, a 
control unit 12, a universal cord 13, connector 13a, and the signal code 14, and has 
extended to connector 14a. 

[0012] Namely, by making screwing connection of female screw section 22a of said tip 
covering 22, and the male screw section 31a of said tubular member 31 When said the 
1st electrode 29 and 2nd electrode 32 are connected electrically and said solid state 
camera 25 connects said connector 14a to the video processor 3, while driving The 
output signal from this solid state camera 25 is transmitted to the video processor 3, is 
processed by the video signal, and is displayed on a monitor 4. 
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[0013] In addition, the back end section of said image pick-up unit 27 is made to project 
from the tip configuration member 21, and you may make it form the 1st electrode 29 in 
this image pick-up unit back end section peripheral face. 

[0014] Moreover, it was equipped with the luminous-intensity -distribution lens inside 
the illumination window which is not illustrated, and the light guide apical surface of 
the light guide which consists of a fiber bundle and which is not illustrated has faced 
the back end side of this luminous-intensity*distribution lens. The illumination light by 
which outgoing radiation is carried out to the light guide back end side which inserted 
in the inside of the insertion section 11, a control unit 12, and a universal cord 13, was 
arranged in connector 13a, and was arranged in this connector 13a from the light source 
lamp in light equipment carries out incidence of this light guide. 

[0015] Here, a solid state camera 25 is explained. As shown in drawing 3 , the solid state 
camera 25 is carrying out die bonding of the CCD chip 42 on the ceramic base 41 which 
is a substrate. The photo -electric -conversion section 43 which carries out photo electric 
conversion of the incident light from a photographic subject image is formed in the 
top -face section of this CCD chip 42, on the front face of the photo-electric-conversion 
section 43, the color filter for the color separation for performing the color image pick-up 
by the so-called coincidence type (un- illustrating) is on chip, it is arranged, and the lens 
44 on chip which increases the quantity of light which carries out incidence for every 
pixel is arranged in the top face of this color filter. Moreover, said 
photo-electricconversion section 43 is approached, and two or more pad electrodes 45 
and ... through which it flows in this photo- electric* conversion section 43 are prepared 
in the perimeter of said CCD chip 42. And the inner lead 48 which formed the bump 
material 46 which consists of gold, solder, or an electric conduction particle on each 
[ these ] pad electrode, and was prepared on this bump material 46 at the tape carrier 
package 47 for TAB (Tape Automated Bonding) is arranged, and flow connection is 
made. 

[0016] On the other hand, in the front face of the lens 44 on chip established in the CCD 
chip 42, cover glass 49 is opposite- **(ing) as a transparence optical member which 
protects the photo-electric-conversion section 43. And an air space 50 is formed between 
said lenses 44 on chip and cover glass 49 so that the lens effectiveness of said lens 44 on 
chip may not be reduced. 

[0017] This air space 50 forms a spacer 51 as a tooth-space member on the CCD chip 
between the bump material 46 on a CCD chip, and the photo-electric-conversion section 
43, on this spacer 51, arranges cover glass 49 and is formed. 

[0018] That is, the spacer 51 of said bump material 46 and this quality of the material is 



formed on the CCD chip between said bump material 46 and photo-electric-conversion 
sections 43, and on this spacer 51, cover glass 49 is arranged, and the periphery of the 
lateral portion of said cover glass 49, an inner lead 48, and the CCD chip 42 and the 
periphery of the ceramic base 41 are closed by the resin 52 for the closures, and it is 
formed at the occasion which forms the bump material 46 at the time of said bump 
material formation process. 

[0019] The geometry precision of the bump material 46 established on a CCD chip at the 
time of said bump material formation process is settled in **0.5 micrometers of 
tolerance. For this reason, since the geometry precision of a spacer 51 is stored in **0.5 
micrometers of tolerance like said bump member 46, cover glass 49 can be arranged in 
parallel in a very high precision to the CCD chip 42. 

[0020] In addition, the enter lump by the side of the air space of the resin 52 for the 
closures can be prevented by adjusting the viscosity of the resin 52 for the closures at 
the time of spreading. Moreover, the height of said spacer 51 is formed so that it may 
become higher than the thickness of the lens 44 on chip. Furthermore, the inner lead 48 
and said substrate 26 of the other end of this tape carrier package 47 are connected 
electrically. 

[0021] Thus, since an air space is securable between cover glass and a lens on chip by 
preparing a tooth-space member as a spacer between cover glass and a CCD chip, the 
lens effectiveness of a lens on chip can fully be demonstrated. 

[0022] Moreover, a highly precise tooth-space member can be prepared in preparing 
bump material for the tooth-space member prepared between cover glass and a CCD 
chip in order to secure an air space between cover glass and a lens on chip at the time of 
a bump material formation process, and coincidence by simplicity and low cost between 
the bump material on a CCD chip, and the photo-electric-conversion section. 
[0023] Furthermore, since the geometry of this tooth-space member is settled in 
tolerance **0.5 micrometers or less like bump material and is formed with high 
precision in order to- form a tooth-space member at the time of a bump material 
formation process Since the cover glass arranged on this tooth-space member is 
arranged with high precision to a CCD chip Since this cover glass can be made into a 
datum plane and other optical elements can be arranged with a sufficient precision, the 
parallelism of other optical elements to a CCD chip becomes high, and the 
optical-character ability of the image pick-up section improves generally. 
[0024] Moreover, since it has connected electrically with the 1st electrode prepared in 
the periphery section of a tip configuration member, and the 2nd electrode prepared in 
the inner skin of a tubular member, the tooth space for the connector pin conventionally 



prepared in the tip configuration member and wiring becomes unnecessary, and the 
bend which shortened the die length of a hard tip configuration member can be provided 
with a removable point. 

[0025] By the way, in manufacturing an endoscope, it is the point of the formation of a 
point narrow diameter how narrow diameter-ization of the insertion section containing 
a point miniaturizes mounting of the image sensor circumference which is one of the 
problems of the utmost importance, and includes object optical system with the 
endoscope using a solid state image sensor especially. 

[0026] For this reason, he carries out direct continuation of the electrode prepared in 
the substrate, and the electrode on the front face of a solid state image sensor using a 
bump etc., and was trying to miniaturize at the time of solid state image sensor 
mounting. For example, what pastes up the circuit pattern of a transparence substrate 
and the electrode of CCD is shown in JP,3-18344,A. However, the transparence 
substrate was large compared with CCD, and at the time of connection with an objective 
lens system, the lens-barrel had to be used in addition to the lens frame, and it was not 
necessarily the configuration of having been suitable for the miniaturization. Moreover, 
what made bump connection of CCD and the cover glass is shown in USP No. 5021888. 
However, the member for connection was required to connect an objective lens to this 
mounting section, assembly nature was bad, and it was unsuitable to the 
miniaturization of the point in which a connection turns into large and contains an 
objective lens. 

[0027] Then, as this example shows to drawing 4 , in order to aim at miniaturization of 
the image pick-up unit 63, and improvement in assembly nature by connecting directly 
electrically the cover glass 62 with an electrode arranged in the front face of the CCD 
chip 42 by which small high density assembly was carried out to the lens frame 61 of 
object optical system, The cover glass 62 with an electrode which prepared bay 60a on 
the periphery of circular cover glass 60, and prepared electrode 62a in the side face of 
this bay 60a is formed. While connecting electrically electrode 62a of this cover glass 62 
with an electrode, and the electrode of the CCD chip 42, fitting maintenance of the 
objective lens frame 61 is carried out at the periphery lateral portion of said cover glass 
62 with an electrode, and the image pick-up unit 63 is constituted. 

[0028] That is, as shown in drawing 5 and drawing 6 , since electrode 62of bay 60a of 
this cover glass 62 with electrode a is prepared to the lower part of a CCD tip side side, 
it has connected electrically the CCD chip 42 and cover glass 62 with an electrode by 
forming the bump member 46 between said CCD chip 42 and cover glass 62 with an 
electrode. 



[0029] Moreover, electrode 62a and the substrate 64 which were formed in the bay side 
face of cover glass 62 with an electrode are electrically connected using a bump 
(anisotropy electric conduction film) ACF 65 etc. like the electrical installation . of the 
CCD chip 42 and cover glass 62 with an electrode. 

[0030] Furthermore, cover glass 62 with an electrode and the lens frame 61 carried out 
fitting of the periphery section side face in which electrode 62a of cover glass 62 with an 
electrode is not prepared, and the inner skin of the lens frame 61, and are connected. 
Since the electrode is not prepared in the periphery section of cover glass 62 at this time 
even if the lens frame 61 is metal, electric fault is not produced even if it makes fitting 
connection of cover glass 62 and the lens frame 61. 

[0031] In addition, the necessary minimum electrical part 66 is carried in the substrate 
64, and a signal line 67 is connected to the back end side of this substrate 64. And the 
connection of a signal line 67 and a substrate 64 was closed with the resin adhesives 68 
etc., and reinforcement is secured. 

[0032] Thus, a bay is formed in cover glass, and while connecting electrically the cover 
glass with an electrode and the CCD chip which prepared the electrode in this bay, the 
miniaturization of an image pick-up unit can be attained by making direct fitting 
connection of the periphery section side face in which the electrode of this cover glass 
with an electrode is not prepared, and the inner skin of a lens frame, through an 
insulating member. 

[0033] By the way, in manufacturing an endoscope, narrow diameter-ization of the 
insertion section containing a point is a problem of the utmost importance. There are a 
thing of the structure which a point and a bend connect to the endoscope constituted by 
connecting the point and bend which arranged the image pick-up unit equipped with 
the solid state image sensor by the hand side from the solid state image sensor of an 
image pick-up unit, and a thing of structure connected by the tip side rather than a solid 
state image sensor. 

[0034] As an endoscope of structure which connects a point and a bend by the hand side 
from a solid state image sensor, what does not constitute the solid state image sensor as 
an image pick-up unit is shown in Fig. 1 of the application-for-utility-model-registration 
Taira No. 13943 [ one to ] official report. Thus, if unitization of the solid state image 
sensor has not been carried out, assembly nature is bad and it is difficult to offer an 
endoscope with a sufficient focus precision. 

[0035] Moreover, what formed the outer diameter of an image pick-up unit in the 
diameter of the abbreviation same to the solid state image sensor section is shown in 
Fig. 1 of JP,1-181017,U. Thus, since the cross section of a solid state image sensor is 



max in the usual image pick-up unit when the outer diameter and solid state image 
sensor of an image pick up unit are made into the diameter of the same, when the filling 
factor of the high endoscope point of a filling factor becomes still higher, the tip space 
section cannot be used effectively. 

[0036] What the cross section of the solid state image sensor section of an image pick-up 
unit formed in Fig. 2 of JP,61"163315,A greatly on the other hand as an endoscope of 
structure which connects a point and a bend compared with other parts by the tip side 
from the solid state image sensor is shown. Thus, in the image pick-up unit which made 
the solid state image sensor section the overall diameter, in case a point and a bend are 
connected by the tip side of a solid state image sensor, while the outer diameter by the 
side of a point becomes large, the endoscope space section equipped with the 
outer-diameter part which became small [ an image pick-up unit back end section side ] 
is not used effectively. 

[0037] In this example, the tip configuration member which constitutes the point of an 
endoscope is extended to the solid state image sensor back where the cross section of an 
image pick-up unit serves as max, and narrow diameter-ization of a point is attained by 
connecting a bend in the location which has allowances in the filling factor of a built-in 
object. 

[0038] As shown in drawing 7 , as the lens frame 73 which stored the object optical 
system 72 in the point 71 of an endoscope 70, a light filter 74, and a solid state image 
sensor, CCD75 and the circuit board 76 which processes a signal are arranged, and the 
signal line 77 is connected to a lead and the circuit board 76 of said CCD75. The closure 
of the perimeter of these CCD75, the circuit board 76, and a signal line 77 is carried out 
in one with adhesives 78, and it constitutes the image pick-up unit 80. In addition, the 
cross section of the location in which this image pick-up unit 80 arranged CCD75 serves 
as max. 

[0039] The location of the lens frame 73 is adjusted and fitting immobilization of said 
image pick-up unit 80 is carried out so that a photographic subject image may carry out 
image formation on the image pick-up side of CCD75. Moreover, the height 82 which 
positions the direction of an optical axis with the point body 81 is formed in the 
periphery of this lens frame 73 over the perimeter, and location **** of the point body 81 
and the lens frame 73 is performed by dashing the height 82 prepared in this lens frame 
73 against the point body 81, and carrying out fitting immobilization. 
[0040] The light guide 83 is arranged as an illumination-light study system with 
observation optical system by the point body 81. As shown in (a) of drawing 8 , the 
cross-section configuration was fabricated by the abbreviation rectangle configuration 



near [ whose cross section of the image pick-up unit 80 is max ] CCD75, and as shown in 
(b) of this drawing, from this CCD75, this light guide 83 fabricated the cross-section 
configuration in the back side in the approximate circle form configuration, and has 
inserted it in to the bend 84. 

[0041] This point body 81 has extended to the back [ that the cross section of the image 
pick-up unit 80 is max ] side of CCD75, and adhesion connection of the 1st curve piece 
85 which constitutes a bend 84 is made with adhesives at the back side edge section of 
this point body 81. 

[0042] The hole with which paths differ is opened in the connection of this point body 81 
and the 1st curve piece 85 by each of the point body 81 and the curve piece 85 of the bay 
bend 1st, and by inserting a pin 86 in this hole, even if adhesives are destroyed, the 
point body 81 and the 1st curve piece 85 do not have dedropping, and have come. 
Moreover, the covering member 87 was covered on the periphery of the connection of the 
point body 81 and the 1st curve piece 85, and the watertight of the part in which said 
pin 86 is inserted is secured. 

[0043] On the other hand, the bore of the 1st curve piece 85 which constitutes said bend 
84 is formed so that the storage space of a built-in object can be secured to the location 
equivalent to image pick-up unit hard section 80a which goes to the 1st joint section 88 
from a tip side. . 

[0044] In addition, the slot 91 for immobilization is established in the location where the 
point body 81 counters, and connection immobilization of the envelope blade 94 is 
carried out at the endoscope point body 81 with the lock-pin 92 and stop ring 93 which 
are fitted in this slot 91 for immobilization. Moreover, the observation port 101 and 
illumination window 102 of the point body 81 and the optical adapter 100 are in 
agreement by establishing the positioning side 90 for carrying out positioning with the 
mounting screw 89 for attaching the optical adapter 100, and the optical adapter 100 to 
the point body 81. 

[0045] Thus, while the bore which contains a built-in object by connecting the point 
which constitutes an endoscope, and a bend in a location with few filling factors of an 
object with a built-in endoscope by the back side of the solid state image sensor with 
which the cross section of an image pick up unit serves as max is fully securable, it 
becomes possible to narrowdiameter-ize the outer diameter of the point of an endoscope. 
[0046] Moreover, in the solid state image sensor section from which the cross section of 
an image pick-up unit serves as max, the cross-section configuration of a light guide can 
be arranged so that it may become an abbreviation rectangle configuration, and the 
space section of a point can be effectively used by making the cross-section configuration 



of a light guide into an approximate circle form configuration in the space part to which 
the cross section of the image pick-up unit by the side of the back of this solid state 
image sensor became small, and making the inside of a bend insert in. 
[0047] Furthermore, since a lens frame can be arranged to a position, while troublesome 
tuning with the optical adapter at the time of fixing an image pick-up unit to a point 
body becomes unnecessary and assembly-operation nature improves sharply by dashing 
a height against a point body and carrying out adhesion immobilization by preparing 
the height for positioning with a point body in the periphery of a lens frame, 
watertightness improves with the adhesives applied to the height. 

[0048] Moreover, while the bore of an endoscope point is securable by forming in 
diameter expansion the bore of the 1st curve piece which constitutes a bend to the 
location equivalent to image pick-up unit hard **** which goes to the 1st joint section 
side from a point Compared with what connected between the endoscope points and 
bends which built in object optical system by the connection cylinder so that a solid 
state image sensor and related components might be held, member mark can be reduced 
and die length from an endoscope apical surface to the 1st joint of a bend can be 
shortened. 

[0049] Furthermore, analyte is observable with a different field angle and observation 
depth by exchanging an optical adapter by enabling attachment and detachment of said 
optical adapter. 

[0050] By the way, the bend to prepare is connected [ side / of an endoscope / insertion 
section tip ] for two or more curve pieces, enabling free rotation, and it is constituted. 
And the end of an actuation wire is fixed to the 1st curve piece located in the tip of a 
bend by low attachment etc., and he makes an actuation wire move and was trying for a 
bend to curve by carrying out push length of the control unit to which the other end of 
an actuation wire is connected. 

[0051] As a curve piece which constitutes this bend, as shown in JP,2-106201,U When 
incurvating a bend, the curve include angle which the curve piece against which it was 
made for the shoulders of an end face to run is used, and is formed by ****** curve 
pieces It was constituted so that the curve include angle which the curve piece to which 
the actuation wire of a bend tip is connected with low attachment, soldering, etc., and 
its adjacent curve piece form, and the curve include angle which other ****** curve 
pieces form might turn into the almost same include angle. 

[0052] And since the wire near a connection is heated, as for the part which connected 
said actuation wire to the curve piece by soldering etc., the wire is brittle. Moreover, 
since a low and solder have sunk into the wire near [ said ] the connection, it becomes 



easy to concentrate bending stress on the boundary section of the part into which this 
low and solder have sunk, and the part into which neither a low nor solder has sunk. 
Therefore, when the 1st curve piece to which the actuation wire is connected was bent 
at the same curve include angle as other curve pieces, comparatively big bending stress 
joined the wire of a connection, and there was a possibility that an actuation wire might 
fracture, by repeating this. 

[0053] Then, even if it performs repeat curve actuation, an actuation wire can be 
prevented from fracturing by [ small ] ******(i ng ) from the curve include angle (B) 
which the curve include angle (A) formed by the 1st curve piece which connects an 
actuation wire, and the curve piece which adjoins this 1st curve piece forms by the curve 
pieces which others adjoin. 

[0054] As shown in drawing 9 , an endoscope 110 carries out the sequential connection 
of a control unit 111, a flexible tube 112, a bend 113, and the hard tip configuration 
section 114, and forms the insertion section 108. 

[0055] the curve piece 115,115 which formed the bend 113 approximately cylindrical 
[ plurality ] as shown in drawing 10 ■■ it consists of... and connection section 115a of the 
shape of a tongue for connecting curve piece 115 is prepared in the both ends of the 
curve piece 115. 

[0056] It has ... namely, the bend 113 - a tip flank - a control unit side the 1st curve 
piece 115 and the 2nd curve piece 115 - The pore which prepared ... focusing on rotation 
of connection section 115a of each curve piece is connected in the serial direction free 
[ rotation ] by a rivet etc. the curve piece 115 of ****** 1st, the 2nd curve piece 115, and 
the 2nd curve piece 115 and the 3rd curve piece 115 - Most, the 1st curve piece 115 by 
the side of a point also connects altogether the curve piece 115 by the side of a control 
unit free [ rotation ], and constitutes the bend 113 which can curve to a 2 -way. 
[0057] and these curve piece 115,115 that constitutes a bend 113 - the curve piece 115 
which connects to the tip configuration section 114 the 1st curve piece 115 located in a 
tip among and is located in the last edge - a flexible tube 112 ■- connecting - these 
curve piece 115,115 - **** 117 of the elastic tube 116 and an envelope is covered to 
and the bend 112 is formed in it. 

[0058] it is shown in drawing 11 as each curve piece 115,115 the wire insertion 
section 118 of the pair which hammered but and formed a part of this peripheral wall 
inside prepares in the peripheral wall of ... having - **** these wire insertion section 
118,118 - the actuation wire 119 is inserted in ... The point of this actuation wire 119 is 
being fixed to the wire insertion section 118 of the 1st curve piece 115 located in a point 
side by low attachment or soldering. And the other end of said actuation wire 119 



inserts in insertion circles, is drawn in a control unit, and is connected to angle -type 
lever 111a prepared in the control unit 111. And curve actuation of the bend 113 can be 
carried out now by operating angle-type lever 111a prepared in the control unit 111. 
[0059] As shown in drawing 12 , when the actuation wire 119 is fixed to the 1st curve 
piece 115 with low attachment or soldering, heat will join the actuation wire 119 in the 
range of about 0.5- 1mm from the edge A of the wire insertion section 118 at a control 
unit side, and the part will become brittler than other parts, moreover, coincidence - 
said actuation wire 119 - the control unit side from Edge A - a low or solder - for 
example, the stress which stain appearance is carried out about 0.5- 1mm, and this part 
becomes hard compared with other parts, and is generated in the cases, such as bending, 
into the boundary part of the hard section of this actuation wire 119, and the elasticity 
section - concentrating - being easy the resistance over repeat bending etc. will 
become lower than other parts. 

[0060] For this reason, to the rotation core and each shoulder 120 of each curve piece 
115 currently arranged in the control unit side from the 2nd curve piece 115, relation 
with the distance beta of the rotation core of the distance alpha of shaft orientations, the 
1st curve piece 115, and the 2nd curve piece 115 and the shaft orientations of the 
shoulder 121 is set up so that it may become alpha>beta. In addition, it is referred to as 
beta= 0 in this example. 

[0061] If a curve is applied to the bend 113 constituted as mentioned above, the shoulder 
120, the shoulder 121 and the shoulder 120, and the shoulder 120 of a ****** curve 
piece will contact. At this time, the curve include angle which other curve piece 115 form 
as it becomes X degrees and the curve include angle formed in the 1st curve piece 115 
and this 1st curve piece 115 by the curve piece 115 of ****** 2nd as shown in drawing 13 
is shown in drawing 14 becomes Y degrees. Since alpha>beta and the relation of beta= 0 
between distance alpha and distance beta are at this time, in this example, since it is 
referred to as beta= 0, it is X degrees = Y degrees/2, and the relation of X degrees < Y 
degrees is materialized. 

[0062] Thus, the curve include angle formed by the ****** curve piece of the curve piece 
which constitutes a bend is not altogether made into the same curve include angle like 
before. By making it smaller than the curve include angle in which other curve pieces 
form the curve include angle formed in the 1st curve piece and this 1st curve piece by 
the curve piece of ****** 2nd Since level of repeat bending which joins the actuation 
wire near [ as for which bending resistance is carrying out brittle with heat ] an 
actuation wire fixed part can be made small, even if curve actuation of a repeat is 
performed, possibility that an actuation wire will fracture can be made smaller than 



before. 

[0063] By the way, generally, curve actuation of the bend of an endoscope inserts the 
wire for curve actuation in insertion circles, and is performed by making this wire move. 
Since the path clearance between the wire which inserts in endoscope insertion circles, 
and the wire guide to which it shows this wire (play) was large, slack arose on the wire 
in the insertion department, wire actuation of a control unit will be absorbed by the 
slack of a wire, and actuation of a control unit and curve actuation of a bend may stop 
however, having corresponded in the long thing of the insertion sections, such as a 
checking endoscope in piping of industrial use. 

[0064] For this reason, although it is possible to make small path clearance between a 
wire guide and a wire from the purpose which abolishes the slack of the actuation wire 
in insertion circles If path clearance between a wire guide and a wire is made small, the 
frictional force of a wire and a wire guide will become large. The actuation ability by the 
side of a control unit declines in response to resistance, and in order for it to become 
impossible to incurvate the curve include angle of a request of a bend and to obtain a 
desired curve include angle, it will have to stop having to operate a control unit by big 
actuation ability. 

[0065] In order to abolish the slack of the wire which inserts insertion circles in 
JP,l"313037,Ain order to solve this problem, and to make it actuation ability not decline 
according to the frictional force of a wire and a wire guide, even if the endoscope 
insertion section becomes long by forming the driving gear which makes an actuation 
wire move by carrying out the feeding and discarding of the hydrogen gas to the bend 
back end, it is carrying out as the configuration which the actuation wire to which a 
bend is moved directly does not become long, and does not have slack in an actuation 
wire, however, although a driving gear must be formed in insertion circles and a desired 
curve include angle comes to be obtained with the above-mentioned configuration, the 
outer diameter of the insertion section is a large diameter, and structure becomes 
complicated — it may be unacquainted and there is a problem. 

[0066] Then, without making the outer diameter of the insertion section into a large 
diameter, even if it is the long endoscope of the insertion section, path clearance with 
the wire guide to which it shows an actuation wire and this wire is set as an optimum 
size, and structure is easy and he is trying to offer the endoscope which can obtain a 
desired curve include angle in this example. 

[0067] As shown in drawing 15 , an endoscope 150 has the insertion section 151, a 
control unit 152, the light guide cable 153, etc., and the connector 154 linked to the light 
equipment which is not illustrated is provided in the back end section of the light guide 



cable 153. 

[0068] Said insertion section 151 connects the flexible tube part 156, a bend 157, and a 
point 158, and the objective lens 159, the illumination-light study system which is not 
illustrated are prepared in this point 158. The image guide 160 is optically connected to 
this objective lens 159, and this image guide 160 inserts in the inside of the insertion 
section 151, is drawn to a control unit 152, and is connected to the eye contacting part 
161 located in the back end section of a control unit 152. Moreover, the light guide 169 
connected to the illumination window which is not illustrated inserted in the insertion 
section 151, the control unit 152, and the light guide cable 154, and has reached the 
light guide tubing 155 of a connector 154. 

[0069] the curve piece 163,163 of plurality [ bend / 157 / said ] ... shaft orientations - 
rotation - free - the serial direction - connecting - for example, the vertical direction - 
curving -■ coming **** - the curve piece 163,163 in which these rotation is free the 
outside of ... is covered with the envelope tube 164. these curve piece 163,163 — the 
actuation wire 165,166 for curve actuation of a vertical pair is connected with the latest 
curve piece 163 among ... That is, the attachment section 167,168 for connecting the tip 
of the actuation wire 165,166 is formed in the vertical edge of the 1st curve piece 163. 
[0070] As shown in drawing 16 , said actuation wire 165,166 is guided by the wire guide 
173,174 of the lumen of the insertion section 151 later mentioned in the section of 
flexiblity, while it meets up and down, and the guide ring 171,172 formed in the bend 
157 at the curve piece 163 shows around so that it may insert in. 

[0071] And the end face section of this actuation wire 165,166 is connected with the wire 
towage actuation device 178 which consists of a pinion 175 prepared in the control unit 
152, and a rack 176,177 of the pair prepared so that this pinion 175 might be pinched. 
In addition, the curve operating knob which is not illustrated is attached in the 
revolving shaft 179 of a pinion 175. 

[0072] The wire guide 173,174 to which it shows the actuation wire 165,166 in the 
section of flesxiblity of the insertion section 151 as shown in drawing 17 consists of a coil 
with a circular cross-section configuration which made the metal strands 181, such as 
stainless steel, close winding, for example, fixed path clearance is prepared and the 
actuation wire 165,166 is inserted in the interior of this coil, respectively, and while 
each wire guide 173,174 is arranged in accordance with vertical each inside of the 
flexible tube part 156, respectively ■■ the point and back end section ■■ each of the 
flexible tube part 156 attachment immobilization is carried out at a part for a point, 
and a back end part. 

[0073] in addition, relation with the outer-diameter dimension a of the actuation wire 



[ as opposed to / as shown in this drawing, when the inside diameter of phia and a wire 
guide 173,174 is set to phib for the outer-diameter dimension of the actuation wire 
165,166 / the inside diameter b of a wire guide 173,174 ] 165,166, i.e., a ratio, - a/b is set 
up so that the relation of 0.78 <=a/b<=0.95 may be realized. 

[0074] for this reason, the ratio [ as opposed to / as shown in drawing 18 / the inside 
diameter b of a wire guide 173,174 ] of the outer-diameter dimension a of the actuation 
wire 165,166, when a/b is a/b<0.78 From the path clearance of a wire guide 173,174 and 
the actuation wire 165,166 becoming large The amount of tension of the actuation wire 
165,166 by the side of a control unit can be absorbed within the flexible tube part 156 by 
the slack of the actuation wire 165,166 within a wire guide 173,174, driving force by the 
side of a control unit cannot be transmitted to a bend 157, and a desired curve include 
angle cannot be obtained. 

[0075] moreover, the ratio [ as opposed to / as shown in drawing 19 / the inside diameter 
b of a wire guide 173,174 ] of the outer-diameter dimension a of the actuation wire 
165,166 -- when a/b is 0.95<a/b, if it becomes, a desired curve include angle can be 
somehow obtained by enlarging ability whose flexible tube part 156 is in a straight 
condition and which pulls the actuation wire 165,166. However, if the flexible tube part 
156 is in curve conditions, such as a loop state, as shown in drawing 20 , path clearance 
of the actuation wire 165,166 and a wire guide 173,174 can become still smaller, 
frictional force can increase sharply, driving force by the side of a control unit cannot 
fully be transmitted to a bend 157, and a desired curve include angle cannot be obtained. 
[0076] Thus, without becoming a suitable value about the path clearance of an actuation 
wire and a wire guide, and enlarging mutual friction with easy structure by preparing 
the relation of 0.78 <=a/b<=0.95 between the outer-diameter dimension a of an 
actuation wire, and the inside diameter b of a wire guide, the slack of the actuation wire 
to a wire guide (play) can be lessened, and a desired curve include angle can be obtained. 
Even if the insertion division manager is a long endoscope, with easy structure, the 
amount of tension which performs curve actuation can be certainly transmitted to a 
bend, and a desired curve angle can be acquired from this. 

[0077] In addition, the frictional force between the actuation wire 165,166 and a wire 
guide 173,174 can be reduced by covering resin 191, such as Teflon coating, on the 
periphery front face of the actuation wire 165,166 which is a metal strand as shown in 
drawing 2 1 . 

[0078] Moreover, a wire guide is not what is limited to a coiled form as mentioned above. 
Harden and constitute high elasticity members, such as the piano wire 201 located in a 
line in the actuation wire 165,166 and the direction of the same axle in the wire guide 



200 as shown in drawing 22 , from resin 202, or [ two or more ] By arranging piano wire 

201 in the periphery of the coil pipe 205 in the actuation wire 165,166 and the direction 
of the same axle, as shown in drawing 23 , fixing and constituting from low attachment 
206 between the coil pipes 205 You may make it constitute the wire guide which cannot 
be easily buckled in shaft orientations and the direction of a path. 

[0079] [Additional remark] 

1. Solid state camera which arranges transparence optical member which prepares 
bump material and tooth-space member on solid state image sensor chip, and counters 
on said tooth- space member at micro lens in solid state camera which has tape carrier 
package tape for TAB on which bonding connection of inner lead is made through bump 
material prepared on solid state image sensor chip in which micro lens was formed on 
the photo electric-conversion section which carries out photo electric conversion of 
photographic subject image, and this solid state image sensor chip at time of bump 
material formation process. 

[0080] 2. Solid state camera of additional remark 1 publication with height of said 
tooth-space member higher than micro lens. 

[0081] 3. Solid state camera of additional remark 1 publication which prepares said 
tooth- space member between said bump members and photo-electric-conversion 
sections. . 

[0082] 4. Image pick up unit which carries out fitting maintenance of periphery section 
side face which does not arrange electrode of said cover glass at objective lens frame 
while preparing bay at least in part on periphery of circular cover glass, arranging 
electrode on side face of this bay in image pick-up unit which equips front face of CCD 
chip with cover glass and connecting this electrode to electrode of CCD chip electrically 
and to carry out. 

[0083] 5. Endoscope which made hand side connecting location of point and bend which 
arranged image pick-up unit in endoscope which arranges **** unit which equipped 
point with optical system, solid state image sensor, and electrical part from solid state 
image sensor location of image pick-up unit with the biggest cross section. 
[0084] 6. Endoscope of additional remark 6 publication which made rectangle 
configuration cross -section configuration of light guide arranged at tip side from solid 
state image sensor location of image pick-up unit with the biggest cross section, and 
made circular configuration cross-section configuration of light guide arranged at bend 
side from said solid state image sensor location. 

[0085] 7. Endoscope [ made / it / the curve include angle which the curve piece which 
connected the actuation wire to the point of the insertion section in the endoscope which 



has the bend which connects two or more curve pieces, enabling free rotation, and comes 
to connect a curve actuation wire with the curve piece by the side of a point, and the 
curve piece which adjoins this curve piece form become small in other curve pieces 
rather than the curve include angle form ]. 

[0086] 8. For the curve include angle of said curve piece, the distance of the rotation core 
of the curve piece which was formed when the shoulders of an adjacent curve piece ran, 
and connected said actuation wire, and the shaft orientations of the shoulder is the 
endoscope of additional remark 7 publication smaller than the distance of the rotation 
core of other curve pieces, and the shaft orientations of the shoulder. 
[0087] 9. the curve include angle which the curve piece which connected said actuation 
wire, and the curve piece which adjoins this curve piece form - said - others - the 
endoscope of the additional remark 7 publication which is 1/2 of the curve include angle 
which curve pieces form. 

[0088] 10. The endoscope which constituted the relation between a wire guide bore and 
an actuation wire outer diameter from an 00.78 <= actuation wire outer diameter / wire 
guide bore <=0.95O in the endoscope which constituted the bend of the insertion section 
by arranging two or more wire guides in insertion circles, and carrying out push length 
actuation of the actuation wire inserted in said each wire guide so that it might curve 
compulsorily. 

[0089] 11. The endoscope of the additional remark 10 publication which covers plastic 
resin on said actuation wire periphery. 

[0090] 12. The endoscope of the additional remark 11 publication whose plastic resin 

covered by said actuation wire periphery is Teflon. 

[0091] 

[Effect of the Invention] As explained above, according to this invention, the small solid 
state camera which does not lose the lens effectiveness of a lens on chip established on 
the photo-electric-conversion section of a CCD chip can be offered cheaply. 
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* NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is drawing in which drawing 1 thru/or drawing 3 start one example of 
this invention, and drawing 1 shows the outline configuration of an endoscope system. 
[Drawing 2] The sectional view explaining the outline configuration of the point of an 
endoscope 

[Drawing 3] The sectional view explaining the configuration of image pick-up 
equipment 

[Drawing 4] It is drawing where drawing 4 thru/or drawing 6 start an image pick-up 
unit, and drawing 4 explains the outline configuration of an image pick-up unit. 
[Drawing 5] The cross-sectional view showing the relation between a lens frame and an 
image pick-up unit 

[Drawing 6] The transverse -plane sectional view showing the relation between a lens 
frame and an image pick-up unit 

[Drawing 7] It is the sectional view in which drawing 7 and drawing 8 start the 
configuration of an endoscope point, and drawing 7 shows the outline configuration of 
an endoscope point. 

[Drawing 8] The transverse-plane sectional view of an endoscope point 

[Drawing 9] It is drawing in which drawing 9 thru/or drawing 14 start the configuration 

of a bend, and drawing 9 shows an endoscope. 

[Drawing 10] The sectional view showing the outline configuration of a bend 
[Drawing 11] Drawing showing the transverse -plane cross section of a curve piece 
[Drawing 12] Drawing showing the concrete configuration of a curve piece 
[Drawing 13] Drawing showing the curve angle of the 1st curve piece and the 2nd curve 
piece in a curve condition 

[Drawing 14] Drawing showing the curve angle of curve pieces other than the 1st curve 
piece in a curve condition 



[Drawing 15] It is the sectional view in which drawing 15 thru/or drawing 23 start the 

configuration of the actuation wire and wire guide which incurvate a bend, and drawing 

15 shows the outline configuration of an endoscope. 

[Drawing 16] The OC sectional view of the endoscope of drawing 15 

[Drawing 17] Drawing explaining a wire guide 

[Drawing 18] the ratio of the outer-diameter dimension a of an actuation wire to the 
inside diameter b of a wire guide - drawing showing an operation in case a/b is a/b<0.78 
[Drawing 19] the ratio of the outer-diameter dimension a of an actuation wire to the 
inside diameter b of a wire guide drawing showing an operation in case a/b is a/b>0.78 
[Drawing 20] Drawing showing the flexible tube part of a loop state 

[Drawing 21] Drawing showing the condition of having carried out Teflon coating on an 
actuation wire 

[Drawing 22] Drawing showing other configurations of a wire guide 

[Drawing 23] Drawing showing another configuration of a wire guide 

[Description of Notations] 

25 - Solid state image sensor 

42 --CCD chip (solid state image sensor chip) 

44 -- Lens on chip (micro lens) 

49 Cover glass (transparence optical member) 

51 - Tooth-space member 



[Translation done.] 
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^■>^yZfi^>XA 4^muxi\^> 0 &tt. 81JECC 
D^y^A 2<Dmm\Zit. MEXBBBV 4 3 (CiEtt 
U C(D3t«K»»4 3lcWa^*«»0/ty KBS4 
5, . . . #»(*6*lTO*. f UT, Ctlb&A7 K 



4 6*811 CCD/K>y«4 6±|CT AB (Tape Autom 
ated Bonding) ffl^JUA+VU 7 4 7 lc»ttfc>f 
-U-K4 8*EBUT«iIS«UTl**. 

[0 0 16]-^ CG Dfy^4 2 

yu>X4 4 0S5B(cii5tB»«lW4 3*«B^-*»M 
#¥8M£OT«*.tf*/X-#^*4 9#*«0TO 
*l/T, BE*>y*^l/>X4 4©1/>XM* 

4(h^A-^7X4 9<hCDP B 1lC^m®5 0*JfJjS^-^o 
10 [0 0 1 7] C<Z)ffiftB5 0li. CCDfy^lOA> 
^«4 6<h7fcS£SS54 3 40B©CCDfy^±lC7 
^-^gP*t<t l/T7^- !t- 5 1 *ail CC^X^-tt 
-5 1 G>±rc*A-#5*4 9*ElUTM$n§, 

[0018] rato-s. WE/^>y»JE«^n-fex»ic 

4 6*K(*£tH\TlC, MEA>^**4 6 
«£*8M 3 <fc<DB©C C DTyZf±lzmW>Zftt 4 
6<h|5j»S<0^^— 0— 5 1 *KW\ dO^-U— 5 

1 GD±IC7J/K-;tf 4 9 £EgUTft!lE* 
• 4 9 OfiiJBSIS, -01-U-K4 8, 000^7^4 2 
20 <&Bffl»;&tf*5 5y*^-;*4. 1 CDJ^22gP££fitffl*§J 
HE 5 2Tt*±UTJBfiES+l4. 

[0 0 1 9] mW>Zf#mi$.7n'k*m\ZCCD3 L y 
^±lc»(*6ti*A>^«4 6(DiE««llllU:fii± 
0. 5 ^mrtfCiRS^p C^^to, b— 5 1 <&flg 

«^rag«*a«ME/^>^awf 4 e <t w*ica»± o . 5 

AtmrtlCiR^bn^ODT', ^]A-^774 9^CCD^ 
7^4 2 lc»LTttfcTWU»BT¥fTlcEBr*C£ 

[0020] n±mmms 2(D*se«Mff^iciH 

30 B-rSdilCcfeoT, i4±ffltttflt5 20>S«UM'\0>A 
Ua**B±t«Ct*T«*. BE**— it- 

5 1<Dft3l*. *>fy^i/>X4 4(DBScfcU 

U74 7 OfftttO-f U-K4 8 tmzmfa 264 

[0 0 2 1 ] CCOctplC, *A-*^^iCC Dfy^ 

40 X»B*+#lc**r«c:4:*-C#*. 

[0 0 2 2] ^^c, 7jyK-^^^<i:^->5 1 ^7 f> U>X<b 
CD B I z ffi a B * fit « f ^ ft HO I c ^3 / 1 - n =, x <h c C D 5 1 
yytOBlcKWi^^-^aM**, /t>^««l«^P 

[0 0 2 3] ££IC, ^^-^aP«*/X>^«JBjac>^P 
50 X, S«SlCjf$^*n^<DT, d(7)^^-^gP«CD±[C 
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Jt^S^€*ig^<ieg;TSci:^-C^«cD-C. CCD 

j-v y\z*i-rz>m<DX¥mmv>¥-i : imt>m< fx u , a« 

[0 0 2 5] AStStSriSit-rSlCifcfcy. 5fe 

^&s&mm : Fmm<Dmm2:^friz>\\$nt?z>frtf. stag 
gUSfflm-fbro^^r > h tins. 

[0026] z\<ofzit>, mfrmmm^&m. mmzm 

<&mw- 3-1 8 3 4 4 mzmzitmwmmo&m/** - 20 

a>u mwmmtccoizit^xzK. Pt^uyx^t 
<DmM<Dtg. i/>xmmizmffi£m^totft£*>tm<D 

USP502188 8^lC(iC C D<fc;*>A— 2f^*£A 

*I3114#M<. Jg^#*#<fcoTtt!8lU>X£^if 
[0 0 2 7] -f-CT. ^USSfiJTliS 4 lc^-TJ:c>lc« 30 

^3t^©u>x«t6 1 i^gygegniisti^ccD 

^<y^4 2<Ofi1j®(CSHg!LrcmS^#*/'C-^f^^.6 2 
i^iasmm6 t IlcSieEt--5c:<!:lcJ:t5Tli«3.--y h 6 

3<o'h§2<batx«§^i4©[pi±4s*/c»> H«©a/<- 

#5*6 0©R^±ICIUSSIJ6 0 a^lftlt. C<Z>it|5gg|5 
6 0 a©ftiJSIcBS6 2 a&mifc'mmtt$jin-rt : 7 
* 6 2 £Jfj/&U C©iHttAA-A77 6 2 tf>m@ 
6 2 aiCCDf'y/4 2 OSSt^SmMlCjg^-r -5 

mE«aw#*^-rf5^6 2<z>Rj3ffiijagBic*t 

*JU>X»6 1 UT»«3.=..y h 6 3&mf$. 40 

[0 0 2 8] tfttot. 0 5 S 6 iCip-tJ: 5 (CC CO 
m^^/X-^f^^. 6 2 05tl|ggP 6 0a omm 62a 

ii. cc D5 1 >>Xffiij®©Tgpf:-rfa(}e>ttTo-5<D-e. 

S5IECC D5 1 ->X4 2 <k®tItt;tjA-;tf^*6 2 <t<0F(9 
(CA>Xg&#4 6£i8(t-5C<!:lCct:oT, CCD^-yX 
4 2 im^ftA 6 2 <fc£^afl*)fCjggSUTl\ 

•5. 

[0 0 2 9] Sfc, 2<DB^gP 
ffliJ®lCia(tfeSS6 2 ailffi6 4<hl*CCD^-vX4 50 



2 twmttzfirt-x^T, 6 2 i<Dmmw^<»:i5)«iic 
a>xacf xmnnmn? <( 6 5ftt*$fflot 

[0 0 3 0] nmttzt>'*-x^x6 2 <tu> 

X#6 1 <t(i. m&tt^JiA-tf^Ae 2 coma 6 2 a 

1 Mi»t*r.Tt>*A-^5x6 2conjia5iciim 

[0 0 3 1 ] St56 4 ICIi^fi/JxPgWUmaJS 

6 6 *«}§iS$nTfc U . CCDlfi 6 4 (TD^ffiiJlCff^Jg 
6 itfigmtEtlZo -?-UT. fif$S6 7<tS«6 4£<D 

mwtMzmmvkmmm 6 8#<t*T-i*ituT3»g£si«u 

[0 0 3 2] CCD«fc?tC. ^n'-^^XICll|ggP^ff5fi)c 

ccD^^X<t*m«e*iicS^^-^r. c<ossi#^ 
^/^-^*^^omS^iS;(te.t^Xt^/j:l^P3i§g^5ffllJ^<!:. 
U>X#OrtJaiS<t£&llgim£:n-irsc<fcfc<. iljg 

^mm-r^>z\tiz^^rmm=L-y hO'm<tz®% 

[0 0 3 3] d:C5T. Pitiim.ZgtmTZ>lZ&fcV . 5t 

[0 0 3 4] @i*««^TJ;y¥7cfi'JT-5t^gp<!:^teBP 
ch^S^^Siirort^iUTIilllSiSF I - 1 3 9 4 
3^$SCDlfl 1 0tCHt*a&SHT£a&^-.y hctLT 

iM6^*i=.y MbUTl>&0<h*liI14#;f.<. t> h 

[0035] $/c. nga¥i - 1 8 1 0 1 m'jLtm.o'm 

H&|s]-Slc»$fiEU;tfc<D#*£ttTU-5o C©J:c>lca 

^3. - h onmi: mtotemm+t: & wi^mz-?z> t . 

se>lci^</j:oTUSc)Cc!:lcJ:y. 5t«^HP^W^l 

[0 0 3 6] — @«a«j!l : ?-«fcy5feS»ffl!JT5feSSgB < t: 
SttSB<t*^-r*«^Wrttt^<tUT(i. ^83 6 1 
- 1 6 3 3 1 5^^(OB2Ellca^ZL-u/ h<D@f*a 
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[0 0 3 7] *HJ6WTii, rt^ro5fe«gp*41fi£-r^ 

[0 0 3 8] 07 IC^f <fe O tCF*9*fig| 7 0 CD5fc3ifig& 7 1 
lCli«%5t^7 2£iR«6/tU>X#7 3i, 
JU*7 4<h. @#it®srf<tbT«flJx.tfCCD 7 5i, 10 
(t^MSf -508SS«7 6#iEK£*V it5aECCD7 

5 CD U - K&tf 7 6 fclifi^ 7 7 

CtlibCC D 7 5-*>@J8S«7 6 &tflt^«g 7 

7cojifflii. «xtf^»j7 8T— ^Mici^ih^nrs 

^8 0£*iJjicLTO-5o &fc, CC0JSIS*-3.= -;/ 
h8 0li, CCD 7 S ZWtWOsltitLWfDmwmWSiXt 

[0 0 3 9] BUIH^#3.- h 8 0 li. CCD75 CDJi 
^lS±IC^*#^*S#-r-5«tPlCU>X^7 3CD&M 
£PBUT«£-@;t;**lT03. £fc. CCDU>X#7 20 
3CDWaiCli. ft«g|J*fli:8 1 <!:COJtl6*|S]COfiiS;*«) 
^?r535iggi58 2 X)<±i§ICigoTS:(te>nT*3y, CCD 
L/>X#7 3IClS:(tfc^i|Bg|5 8 2 ^5feSffiSP*<*8 1 

$arrK^@st--5c:iic«fct>T, $t«gp*{*8 1 t 

l^>X#7 3 <hcD&«ajU;0qTton£<fc5>IOS:^TO 

[0 0 4 0] ^gP*ft:8 1 lc(i. SSfl#:^m<!:ft(c. 
^W3t^m<tUT^'T h#>f K8 3j&*5EB3nTl\*. 
CCD^-f htf-f K8 3(£. 08© (a) ICjjrTcfc 5 ICig 

y h8 0C0Dr@a^S^:T-*-SCCD7 5coifigt 30 

-a*mm'iVtt)Wmzmmz.i3Lmt£ti. mm<o (to ic 

Rff5ff5«fadcff$UT;gffi8l$8 4^JfiiLTU-5. 
[0 0 4 1 ] C<D5fcJS58B2M*8 Hi. *§&n.- h8 0 
(0K®«#g*:T-ifc-5C C D 7 5<0^ffiiJ*T@aJbT 
fcU. CC05fe!«g|5*^8 1 CO^«'J«g|JlC(iSfia5 8 4 
1 CO^ffl|6)8 5#ig=t3iJi;:Tj&t}g3S;**l 

[0 0 4 2] CC05tffig|5*i*8 1 <h^1 CO^ffi|6l8 5t 

ommmzi*. 8 i igitsi co^auos 40 

5 ico^-n-enicsoM^-sfLA^it^nTfcij. ceo 
?Lictr>8 e^KA-r^ciiCcfcu. sasiww«$n 

Tt>5t«gP*«:8 1 <tl 1 COSiaSS] 8 5<h;WBtSUfc^ 
cfcpt&oTO-S,, 5t«gi5*^8 1 <h!H 1 CD^ffij 

M8 5<hc0S^SPC0^®lC^/\'-8l5tt8 7£&HUT. 

guie tr > 8 6 t>m a $ nn \ ^su^-co7ks^iii« ut t \ 

-5c 

[0 0 4 3] MEftO«8 4 $ffiSt*S 1 CD;1§ 

ffl|t)8 5COF«9®IS. 5feJSSfflfl^6^1 BIIBSIJ8 8(CIrI«»5 
««ZL--> h®HSB8 0 a(Cffl^-rS{ag*-CrtiE#IcO 50 



[0 0 4 4] fcfc, 5t^SB3(s:«E 8 1 ©ttfllT*te«(Ctt 
@Sfflig9 1 *«l9[»te>tlTfey» CCO@Sffl^9 1 (C» 
l?£ft-5@;£fc?>9 2RZfmfeV>?9 3lC«fc-3T*& 
7U- K 9 4#rt«SiifcaSgfl*(*8 1 icjg^as^nx 
iv6. 5fe«BI5*«8 1 IC. 316^7^X^-1 0 0 

£3*ytttJ-5fc»©3M*tai;8 9<h. *&7#Zf* 1 0 

o «t<D&g*»£f -sfctocottrnjatoE 9 o tzmvz 
cticty. 5t^gi5*<*8 1 ^3t^ryx^-i ooco 

flHRS 1 0 1 ACffiBRg 1 0 2 3 left? 

[0 0 4 5] CCO<fc?|C. rt«B«Wj£-T«%ljlS«<!:B 

tt»£*«B:i=y Kto»r®»*tfi*«!:^:*Hft»«jg 

^CO&^ffl'JT-. rtia^rt^c0^iS^cO'>/j:l\filM-C^ 

*r* sticky. «K«i*iR»r *«a«+»cnt» 

[0 0 4 6] Sfc. S«3.-y t»tDffli®«#fi*<*:>&:3 
lc£-5J:?[cKitU. C<OH(*J8lftlB?-<oa^ffl!JcO«« 

c<tic«fct>T5fe«5»cosiagj**jaicfijffl-r-5c<t^T 

[0 0 4 7] Se,lC. U>X«tcO^JllC. 5t«g|J*{*<t 
©tt«»«Wfl©3«S**»l*S Cilery. 354gS!5«ft 

»f^©fitBicEg-rsci<«t?#-5<or. ji^zL - -> h 

[ 0 0 4 8 ] X. 1 ^ffl|6|COrtg* 

icea^-sttHs-ctfigicjBjsE-rscticfcy, 

5K*rtBUfcrt«B5t«6^4:SiftSI5tcom*@ft:»BB 
^Btf B«Wa*<RB^-*.«t 5 lcil*S®T-ga bfc t>co 
ictt^. gp«^a**BiJStT#. A«UBtft4IB^e>BBff 

[0 0 4 9] MIC TOEJtt^T^^-tBKSaicr 
•scticfcy. jt^T^X^*^»r-6c«hic«fcy. n 

[0050] <tc5T. rt«Bcoi¥ASP5tffiffl'Jicig:(t« 
^fiajii. ^stco^fiisi^iHiidasjcasuT^fiEsn 

TO-5<, tLT. ^ttgPcog$t^lC{aB-r*SB 1 co^ffl 
-f^<Offe^B«E^+lTU-5aiftSP*ffU?l*-r*C<i: 



( 6 ) fS6fJ¥08-065579 



[0051] conm^zwus.? sgaiiitLtit m 

mW 2 - 1 0 6 2 0 1 ^&«IC5F 5**1-5 <fc ? IC. ^fflgC 
JfcldhrsSlffiSgli. ^l!gSliffi$fc3S©igft'7'l'1'#P7 

^c^;e>[c^^nT^,^A^ 10 

[0 0 5 2] -g-UT. BUlSS^^'fi'^^pftlt^.ifT- 

i^gPifi^ lc(i P -5 ^¥ B# 9 -f -V IC L*&A,T-l \ 

». COP9^#B^U&&A/-eu-5SIJfl'<!:. P9"S># 

isi onmztfi. ^(Dmamtm^meanm-vmf^ 

U. Cti€^UiS-rci:lcJ;UMIf^9-f-\'^»rt-5fc 20 

[0053] -ec-c. tw*7-fir*»R-r*si!i (onm 

BAftA (A) -£-CD<fe(DKy#e)^ffi|fi|<f:pUTJF$ 
^5;-§ffiftg (B) «fcyt>. /Jv^KJJSfdc-f-Sciic 

[0 0 5 4] 0 9iz;F-f<fce>(crt8iSn 1 0(i. JgfEgp 

111, 112, jgffigR 113, 

8B1 1 4£l®;*glgOTti ASM 0 8£JB»£L-Tlx-5. 30 

[o o 5 5] 0 1 oic^fcfce>ic^gpi 1 31*. mm. 
<DmnffimzBi$.uizmto®i 1 15, 1 1 5. . . 

•*Sntfey. SffifSM 1 5©Si«lcli^ttifi)l 1 5 
<t'e> U^a*St--5fc«><DSttW3*Sg|51 1 5a^ltb 

[0 0 5 6] ffc*^. gfflgPl 1 3(i, SfeSffiffiiJgPctU 
igf£SMPJJfCff!1 ©jgffifSH 1 5, m2(D^ffl|fi)1 1 
5. . . fS&MIl OBl&ni 1 5i$2CS 

ttisn 1 5 scxm 2 nntom 1 1 5<tm3©^ttifiii 1 
5. . . &&mmt&<Dmm& 1 1 5 aroisja^/Mctftit 40 
£?Lai£ 'j * v hfc <b*-cn?ij^ip) iciaift a s lease u 
t, g^^asffiijosg 1 <»nmm 1 1 5 gfctgftgu 
HHoavttm 1 5fc±r@«iisica*suT. 2H&iz 
xa^Tflgftaas 1 1 3£tg/auriN3„ 

[0 0 5 7] fUT, ^ffiSPI 1 3 •Setter 

a«sn 1 5, 115... oz>t>. m^izHLm-r^m 

^<Dmm&>^ 1 5«£«SM£SM 1 4icg^u. 

icttB-r**tt* 1 1 5^5i^ei 1 2izmmu. c*i 

big&f&M 15, 115... IC3i145 l a.-7'l 1 6S 
tfftSKDmmi 1 7*«M0TSfflaBl 1 2eMl/T 50 



U-5, 

[0 0 5 8] 01 1 IZtUT <fc 5 (C«-^ttl6) 115, 11 

5. . . <D/iii(cijcrosii©-gi?€rt«yicnajLTff5 
fiicLfe-^^'rvsiiSPi 1 stftaitenxfey. c 
ne> i 7-r+'^iia$i is, i 1 8. . . iz&ttu-vi 

1 9£J?ilUTO-5. C<0igft9-<+' 1 1 9(05feSffig|5|J 

fturaMyicttBrsmi on&mi 1 5<D9-r-vjfiig& 

1 1 8IC. P9fttt*fcli¥ffltt(tlCj;oT|lS£nT 

iv-s. tot, saeisf^i'iM i 9 rofftaisaHi. *fA 

fe7>WUA-1 1 1 alCigJ^ftTO-S. *L/T, 

igftan 1 i izmfitTX/JUs/t- i i i a£&tfnr 

&C<fcfC<fcoT;!5liBgM 1 3£;?|iaJgfrr5C<t#T-# 

[0 0 5 9] 0 1 2lc^"t,fc5lcigfE9'riM 1 9£!fl 
1©Bl»«M 1 5ICP9#(t^>¥H#ltT@St--5<t 

£f£9f-f 1 1 giCli^-f-Wfiigin 1 8©^gg|JA 
frt>mY?%MM\zm?Uf 0 . 5 ~ 1 mnS^rofBHIC^DP 
fc>y. *Og|5«-*<ffe©a55i-J:y t)Sfeg§lc*:-pTL*p„ 

s/t. ihi^ic Huie^9'Ti'i 1 9ic=t>^a5A^e,^ 

^SPaiJ^P9*-5lMi#Ba*<0iJx(iO. 5~1 mrnilgO 
Six. cojgifl^'f-f 1 1 9©®Sa5<t:|*Ha5iO^ 

u. ^yiiuttif^iC)t}bT<oHit^ftecDai^cfcy<£< 

[0 0 6 0] CCD£:«>. ^2(0gfflifi|1 1 5J;ySftSI5 

ffiijicKss^tiTtN^s-gftisji 1 5(DiH]i!) i f'^ < t-e-n-e 

ftffllQI 2 0$-CfA?jlfi]CDS§gta<!:. m 1 «^ffl|6) 1 

1 5 <t^2CDgffli£i i i sz>®m'p>i>tma 1 2 1 ©IS 

-5. ^Efc. *mi&miZt${.\TiZB = 0 

[0061] ±&<D<k?\zmf$.utzmm%ni i 3ic«ijx 

ffi^l&^lt&i:. K^5^ffi|6l<OMP1 2 0ilP1 

2 1 ^>ma 1 2 0 <hMP 1 2 0 CC0<h 

01 3 iC^r <fc O icSg 1 (D^fflStl 1 1 5<td<DSg1 
C0^fi|6)1 1 5lCBS^r.^2<D^ffli^1 1 5tfMt 
SSiftg^x 5 <t«:y, 01 4 ictf-TJ: p lc-e<Dffero 

C©<1:#. SESta<!:SEgli3 < l:©F B ^C(ia>/3&u:0 = O 
2|s:||ffl5^J-C(ijS = 0<!:UTC\S<DT 

x° =y ,> /2t*u, x° <y° omm&r&iL-fz. 

[0 0 6 2] C<7)J;e>lc. ^ffig|J*«fi£f 

^omm^-cm^T^mmnm^'^oy^oizt^xm 
cmmnguz-tz>(DTi3.ti.< . mi ©^ftisitcwigi 

^CilCcfcy. ffl(fW14A<l^lCj:yflfe§lbTlx-5^9 

w +■ @saJ«-jfi(D^^ 9 -< icupfe «^ y is u <o u 
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[0063] (hc5T, -«tnicn«ttoxasoxtt 

"C(4, rt««»A»rt*»iir*9>f + i:c:©9>fi'* 
**i\fc»»A»rtT7^1Mc»*#£i;* afESfto? 

^^*Bft^7-f^36*cj:oTiajRsnru*iv a 10 
[oo6 4] z<Dfc#). if AWrtTcoaif^^-f ^oft* 

ttftfii:Sa*«c<t#tS&<a:^fcU, »io8 

itn « a: b » < ft t> t u i 5 c 
[oo65] d<DHH*i!f a*r 1-313 

ft<U 7-f^<tC7>f^-f KtO»«*ICj:oT»ft 

^T'lsjfA^rticiga^g^^itftttnfSft^-r, ma 30 

[0 0 6 6] *CT\ *MfefflTf4**ASP0)ftlinttflt 
T*oTt>, If A^<D^S£*S<!:ir£c<hft<, a^ 

[0067] bi 5fc*r«fc5icrtaai 5 oi4ifAgp 

15 1, att»1 5 UkUz>4 h^f>T K^r-yjH 5 3 

■5Ruai^*si*«icwir*a*** i 5 4^rut 

[0 0 6 8] b5E» ASP 1 5 1 14, pl^SSfi 156, j 
ttSl 5 7Stfjte«B»1 5 S^igU CGHtflgSl 5 

8(ci4«#iu>xi 59, m^ute^mMitmzktjiiitfi 

RI*6tlTp*. d(7)««ll/>Xl 5 9l:ii-f^-y^ 

-< K i 6 o*<*¥wrcttiKsnT*3y, c^/-^' 
k i 6 0(41* asm 5 i rt^jfiiuxa^an 52* 
twjwu »f*«i 5 2o>fftiH«ciiwr«awivi 6 

1 lc««SftTl**. BSUft^linXIClHKS 50 



n§7-fh^Kl 6 9 (4, If ApP 15 1, a^si? 1 5 
2M7>fhAVK^-^H 5 4tffai/T3*^^ 
1 5 4©7^f h*f-f Kf 1 5 5 (CiiUTl\£o 
[0 0 6 9] HuIHSttS 1 5 7 (4tttt0)Xttn 163, 
16 3... ^:$4*(S](C[51iftSSlCil?iJ^|fi]lcaffiUT 

idga^ffll^l 6 3, 1 6 3. . . 0>HB*»Sfa 
-^1 6 4■r t SILTt^§c cnbSfi|6l16 3, 16 
3. . . <Do?>. WL9tm<On«m I 6 3 (C(4±T-*tO 
gffiaftffl^a^^^^l 6 5,1 6 6OTMSStlTt\ 
■Tftfe'S. JBlOSiftl 6 3C0±T«lCl4af^9 

^ti 65, i6 6oft«*a»f ££«><z>Btftan 6 

7,16 8#»lj-TAS. 

[O 0 7 0]@i s\z^?&o\zm?.&ftv>(^*^ 6 

5, 1 6 614. If ASP 1 5 1 OflB^fllill ±TIC» 
r>T»ii-r*<fc5lc* ^ttSP 1 5 7rt(cfctxTI4^tt|fei 

1 6 3[CMI^VK'J>^1 7 1, 17 2lCct^>T 

^K 1 7 3, 1 7 4 ICcfcoT^F^tl^PfCftoT 

[0 0 71] fLT, ^(Dmity J* 1 6 5, 1 6 6(0 
g3£SP(4, aftSPI 5 2 \zmifz¥-X> 1 754, C 
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